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[0 0 6 3] ^bt-SU(^^ffi«8«fCioV>T. «®^{k^ 

mitji^ y- kj fi. fl^St^i^ffiJiJw^j^^Viitt^MK^t: 

SLfc^t^ *^0. IS^^N'-- fe>' ^^@x?iv^u^/^ 
^m:^ K^r^tfo 1 ^iS«l«i-43VNTJi. A 1 . T 

■ m.mi)m^\^\^\ y'v^^-^nm^. mm. o o%^ 

COfti*^ (^J;tJ^. Nz, Ar, Kr, NH3. N2O. C 
F4. C02^fcfili^±(Z)*:;^f^) -Cfc«9#5o 1 HIS 

OmTo r r<75ffi|S, 1 ^jffi^l^T'fi*^ 2 0 A^^bi^ 2 0 
Omtorr. 1 ll1i6lg«Ttt^!^ 3 0 mT o r r J^^^i!?^ 
ISOmTorr. 1 Ste^l^T*?;^^ 4 0 1 0 0 30 

mTo r rT'^-So *felifcb:tl^&^Sf^*^ 0 . l;6^lb^8W 
/cm2, 1 ^ffi^^-Cli*^ 0 . 1 7;!)^b*^6. 2W/ 

cm2, immmmx-nmo. 3475^^*^2. 4iw/ 

0. 0 2:6^bii^l 5 0 j/cm2, 1 5liSffi«-Cfij!^ 
0. 0 5;5-ib»l 1 3 J/cm2. 1 ^:te^«T*(i*^ 
0. 4:^^ib*^J 1 1 . 3 J/c m^COjSiaT'fe^o 
[0 0 6 4l^jli^. m±CD>^^X-7^^X^tw^L 

j^tilHlKO^^iT^^M*^ ^^^^iirr. ^i^O. 0 1 /im 40 
[0 0 6 5] (^jte0»J5) l^\^Vt^<Dh(7)X'^^. ^ 

-^m{±mmi^ j^. ^^co>K*{afi^. *^4 

W/cm2<75*$cmttJ;^«;S^^V>-C, ISOmTorr 

1 <om^(o'S!mi^msf^tm cr-foSo so 
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[0 0 6 61 '5j^^*fflSft«rs Ell 
(7)fttf-i^>r ^/KCl^ti-^o 5. 0 0 0, 0 0 0(D'^^i7 

mm-t. \f^< hf)^(D&L/hAm^5. OOO. 000<O1^ 

MO ^1 0, 0 0 0. 0 0 0<D^^ ^y^XTf^-to ^— 
Opr^tta®«:fl. ^3!i^<0»/hfeS^3 0, 0 0 

0, 0 0 0(7)ih>f ^/u-e. i^<i:u^/2:;e)>o/c^/jN4.§i (v^ 

< b;i^(lfi??i^S:<) ^:4 0. 0 0 0. 0 0 0(0-^^^^ 

[0 0 6 7] $ h{zt.tz%^<Dmmmm:iis\,^x. mm 

ia^Lfc7K^?^(7)?asti, ^1 5X:t^h^3 ox:x^ 
1 1 0 os^gM-r-So slJ^o^^s^^{cjov^r. 

?S^> ii^Lfc7K^ffi*cj^2;0>e>*^5 Og?1Sfit-r^o $ 

h\:i%^\<Dmmmwz^\^^x . mm^. mm,\^ti7^^mz 

[0 0 6 8] »^UV^||^Sffi^^c^3V^T. ii^\t.fSi^ 

7. 5 p pmCO^#®&^^$tPo l^a£ffi«t-:iBVNT. 

7KJi^8;ei^b*^2 0 p pnKT^^^gg^^-g-tfo SUiOjItfe 

^^^cjo^/^-C. 7K*iJI^9;^^b^^l 5 p pm^^tfo 

mm^^t^%w^m\i^x. mMco^#s^^i^-</utcii-r 

[0 0 6 9] 3i^Lyt7KSf«<DK*U-<yMi. ^#8^3^ 

(i^ Yellow Springs Instrume 
nt C omp a n y :6*p30Fffipp:i&YS I Model 
57 Series Dissolved Oxig 
en Meter X^^o Winkler m^'^^^^tL 
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m^mm^mco't y h . ^^^mm^mA c c u v a c • 

ket Colorimeter (g^^^) ti. H a 
ch Companyi:i9 A^ortgTfc^o 

[0 0 7 0] r<?5^iifgffi«(c^3VNT. il^L:fe7KSfSfi 

[0 0 7 1] mmtmf^ititiyi^^mtiDmm\cx-:>x 
T. ®g^bi^jifi^i7ji^b;i^2 5A, \.t^\.m2sA^m 

[0 0 7 2] 7K:fcJ:t/'>/.f < <t 7 p pm(7)^#@?^^ 

v^p^^cDfci6^c. ^>fb^ji(Dn"B®n. 

[0 0 7 3] (^JS^J6) 10f^tJ^5fecDt><0-Cfo»9. ^ 

T\ *^ 1 2 p v>m(Dm^nm^'B:t^mmmtmfk't^ 
[0 0 7 4] -^mmkmw^^. m\\z7f^^n^(ot^m. 

(Om-f^^ ^ M^^^t^o 5. 0 0 0. OOQ<D^^^ 

gfj^fi. V^< b^^C0^/jN%S^5. 00 0, OOOc^f- 40 
^i7j\^X\ ib^J:TJJE;5i5ofc»/h%S (v^< P:>;!)>(ifl^?S^ 
KO 5:1 0, 0 0 0. 0 0 0O-9->f ^^/t'-C^i-o ^- 

(D^mmkmmt. \^^<ht^<r^'^A-nM^2b. oo 

0, 0 0 OOi^-fiJ^/w-C, *5J:T/J£d5o^cSJc/hfe§i (v^ 
< ibT&^ttfll^JSrSO ^r3 0, 0 0 0. 0 0 0<Oi^>r^ 

[0 0 7 5] ^ o^^S^-g-tP^^Sfi. fi^®OJtiJ56<J 
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^^ni^Kj^ (CrOs) gfRirSrSM-r^xm^^ 
tfo mil, ^TtfitJ^o Ag^j^^f^tfi^co^^ 

[0 0 7 6] {mmmi) \^\±^^^(Oh(OX^^ . ^ 
\.X ir>\t.:i^^m\^Xhh<OXhh. 2o(OpTi^tt^Ji 

«s:^®^i--5o m-(o-^mEmmvf m^<o) mm 

mix7r^\.ti^-<D^mm^m{^tm)ix^^. ^-(o 

m^. m2^x:<Dm.mx. m2 %/ \<oi/uM.^m.^^ 
[0 0 7 7] "^m/^mmvf^. m\\^fr^^^^(Dtw\m. 

(Om-f-^^ ^ MZ.^'t^o 5, 0 0 0. 0 0 0(7Di^-f^ 

/^(Of^mX\ mm^mi 6 0 Of&(7)^^^TT*^^LT. 

gftcfi, V^< P>;6^<D^/h«.S^5, 000. 000<Df- 

HO ^1 0, 0 0 0, 0 0 OCOif^f iJ^yuT*^i-o II— 
0-sr^tia;i^*:ji. ^/^< Pj;5^0ffiS[/hfeS^ 2 0, 0 0 

0. 0 0 0(O'^-< ^j\^x^ ^^rjfMii)^^fz.WA^^^ (v> 
< f3;6Mifi^?iiSrP:<) $r3 0. 0 0 0, 0 0 0Oi^-f^^ 

[0 0 7 8] SU<^)^^6tiifiltcjoV^T. d ^.^J^toS 

o A * reft ^ n <D»S Srltffl S '^n^ii:M<Oit't^X 

^r:^j>^^mm.mw^\z^ mo. i^^^mss/i. 
it^-^\^<nmi^^hm3 g/i (omx^tE-r^o 
[0 0 7 9 ] iS:M(D\±mmmmmu:i. m^(Dm(ox o 
f^mmt^^ m^LYi. mmm&s m\Lms^. m^-rn^ 



(11) 
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[0 0 8 01 l^^6ffi«t;l*5v^T, m.^3Lm(Dm(o^ u 

)i^4 0 AS FT'fcSo SlJ<7>^ffi®^tC*3V>T. S^SrS 
mi 5f)^hm3 5 ASF. j:'9»^U<ti^2 Od^ 

(biK)3 0 AS F-cfe6o mm^. ^mmm±^<oit^m 
[0 0 8 1] l^ffi^^t^-*3v^r. #b*xs*y- Ki^ 

)!i^5 O;^^??^^ 1 0 0 AT'^^o :^ y-- K:^' D-^ii^TDif:^ 
10 0 8 2] (Ilffi0ij8) l^\-±'^^(Dh(OX^^ s ^ 20 

o^f^. m2 5X:<DmLmx*. 2 5ASF-e. mz^/\ 

mm 1 (om-co-^m^mmi^tm cr-^ 5o 
[0 0 8 31 -^m^mmi^^. mi^z^^ti^cotmm 

Ofttf1^-f ^/UtCtt-rSp 5. 0 0 0, 0 0 0<D1^^^ 

^^<D^mx\ mm^m i e o of^c^^^Tx-^^Lx. 30 

mmts \^^< ^f)^<o^^bn,m^s, 000, 00001^ 

HO ^1 0, 0 0 0, 0 0 o<D^^ ^/i^XTjk-to 
<o'pr«14S[^«cf:i, v^< ib;i>^(oai/has^ 3 0, 00 
0, 0 0 0<D-^-C^/i^X. ioXtfmt^otiWi^hM.^ (i^ 
< e>;&>ttfll?S^m<) ^4 0. 000, ooooi^-<^ 

^ [0 0 8 41 ^h\c%\\<Dmmmm^is\.^x. 

(i. ffi&'^Bct t/ffi y (phosphorous) O 40 

ffi3e<7)ffife'|gXfe«9^6o 0»Jt-fl^ ZnS04, ZnC 
O3, ZnCr04. 7Ki;y>'KSfe\ ^/l^^'r^V®?® 

m\:i\-ii. ZnCr04. Cr03. i7 so 
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[0 0 8 5] 7K^PE.^^jfi> :i(Dmmmm(om,mmmm 

V*5, As*5^ As*3, Pb*2^ Pb*<. Hg*>, 

Hg*2, C ^/cHm2g^T>'^^'^7A>r:^>'o P 
*3 , iSJ:t/V*5 t)mi>^tth-^\.<. P*3 

rtte>o-r ^:^oyt:J^)0^j^^Ili(c:(i, H3P 

O3. Na2W04, Na3V04. HAsOa. Pb (NO 
3) 2. Pb (NO3) 4. Hg2S04> HgS04. Cd 

SO4. ti:t*tm^f(oin^o 

[0 0 8 6 ] mmmr>^::^^J>s^:tl^\t. ftE^Ofb-g^ 
[0 0 8 7] 

[{bil 

[0 0 8 8] rrr% R^ R2, R3^J;t;«RMl. 

LT 1 ^-^^ 1 6 (D^mm^. 1 ^iSffi^xfi 1 /)^hm 
s(D^mm.^. i'mmmmxitm4(Dmmm^(Dmt7k 

=^^M^(Dn^:t>tl.Xifm't^iiil(DT=^:tl^) Xh 

[0 0 8 9] m.mKmm^(7^^m-c:t:^(Dmm\'^. -fls 
tdiKio. i;ii^e>ii^2 g/i . immm^x\'xmo, st^ 
hmi I . w\<ommmmx\t:mo, 4f>^hmo. 5 

m^-t. -m^mo. 3^^hmB&y\. immnmx^t 
mo. sii^hms \ . !&n<ommmmx\^mo. 5t}^ 
hmi. 0 g/ 1 offisx^So Ti^mmmM-^^iycom 

SH. ~^i,cm 5 p p m^^biKj lOOOppm. 1 Hffi 
fli^Xli*^! 0 0 p T>m:fy>hms 0 0 p pm<7)|£iax*> 

fl. ^iJl 0 0 p pm^>ib)l^5 0 0 p pm. 1 mm^^X 
nmi 5 0 p pmf)>ibm2 5 0 p pm04£STfc6o 
[0 0 9 0] N sizSOA<DXoti:m<DWi 

mm^. mif)^hm5 0 1 . immm^x^-xmio 
f)^(^m2 0 \ <Dt&m<ot&mx^^%^o mmwmm 
<DpHn-fst\z^ m3:fy>hme. immBi»x\^m4t^ 
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It^h^l OOamps/f t2(75iffiia. 1 IIJ61g^"C 
fijKj2 Sfi^hmS 0 amp s/f t^OjSffl. SUiO^Jfe 
ffi«-CHj^3 0 amp s/f t^T'feSo 
[0 0 9 1 1 m^SSi^<^MSJi-A3:tw, i^2 0^:;!)^^ 

3 OS?, immmm^{tm5:^^hm2o^^<Dtm'vh 

&\ SUOHJSfig^T-H. ±fls:o^ll^Fflf^jKj2^>b*^8 
[0 0 9 21 i^iS^«T'J;i, a A-r 

0. i^tfe^itTti^i;6^ib^i^5cote(ST'fc5o mmw 
1 mmmm-c^^m o . 4 t^b^ i o . i nis^^-c 

[0 0 9 3] ai?S(;iiS^$ix6. %bti^:^y- h^m(o 

m^n. -m^^i. mo. ooia^^ikjo. s^^a^', 
illi6is«(c*5v>r. )K)0. oos^^biJ^o. 0 1^^^ 

nxD®Hr'3b5o 20 

[00 94] (mmm 9 > 2 oco pr^^^aiiftc^ii^ii^^ p 

{:$i^m^:iVtr>) Jl. I^Ji(^>T-W. 3 0ASFT{-:}3 
fe\ *\I2 g/ 1 <7)i> ni^^3j:U?i}^2 0 0 p pmOy 

[0 0 9 5] "^m^mmw^^. mi\^7ri^h.^h(otm 30 

^aoft^fi^>r ^/Md^-T'So 5, 000, OOOi^-TiJ^ 
/i-<^Fp1Plit*. iS*^i 6 0 0«6O*t:^^T*fflfi^^g^L. ^ 

5, 0 0 0, 0 0 Oi^-r :J^yU-C^o;6^<7:>»/h% 

*3j:u5io, 000, 0 0 o-9->r ^yu-c/s^&soyb^s 
mm-t. 35. 000. 0 0 oi^-r ^/i^T'^oA^tD^/h 

a§*io<tU^4 5, 0 0 0, 0 0 0-^^ i7 ;VX}Jlf)^^tL^ 

[0 0 9 6] m^m-tm^mt^m.^^^n^o m^^m 40 

5 i^) *5 J: t;^/ ^ (i^ 6^ tcHlit 5 ^ ^> =5E^-- 

[0 0 9 7] llllfeffi«^c:*3v^T. w.^^ms^mm± 

i^^mmnm2A^m6 0A<Dm^^mi.. %mmmm 
mz^\,^x\^m2A--m5oA. fj:mn<r>mi&mmz^ 

V^T(ljKJ5A'-jKl4 OA. /j:t5SP>»w«UO|liSflS«(C:j3 so 
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v^Tlill?^]! 0 A-iKJs 5 AcoJi:^$:W-r6o 
[0 098] 1 ll%fiS^(cib-v^T. m» 

<Dmm&mt*^mm^rin^a zti^n: ^^mmrn (pv 

D) :^XWt^mm (CVD) eW^r^tfo 

^fc. X^'PX. M^^m^m (metal 1 i z a t 

i on) isxxj^mt^^-y' ^ ^--^ t i.x^\m^rii>o 

^X imK.^tl 0-2 — ^ 1 O-s t o r r ) ^JPSib. ^ (7) 

(D^m(r>mmitz^m^j::^mt. vaporDepo 

sition, C. F. Powell ^i^, John 
Wi ley&Sons. Inc. , New Yor 

k. 1 9 9 6tciE«^ix. Zi^hn^mfm9^i,cm^tl. 

xmm^ti^o 

[0 0 9 9] it^mm^t. ii^. y^^y^it^^^mt 
-y'^o^t \.xm(Dmm±\z^m^\^m.§'^^m^±f^ 

<^#JllIti. Vapor Deposition, C. 
F. Po\yell J. Wi ley&Sons. I 

nc.New York, 1 9 9 6 (D 9 m^t^M^ 

istt^n^o z<DmncvD^xnii:^(Dm,mkzmi^x. 

[0 10 0] M^&MSSr. <ti:^(om%it>o^&m^m, 

^^mcomiti^^ ^ j>^mitm^m2 oA--mi o oA^m 
L. immmm\c^\^^x\-tm^m2oA--m6oA.^ 
xrj%n<Dmm^mz^\^^xm^m3 o a-^4 o a^w 
■r^o '^m<omit^ o j^comwt. ^mit^^^ (cr 

Oa) . ^vt^JUT^ K (CrOz (NHz) 2) ^^tzn^ 
a ^/u^ p y K (C r O2C 1 2) cOct p/j^^ u ^yw (C 
r02-) fb'&ife. NazC r204^ytl*K2C r 204<0 
(Cr04-) fb^®?. fe5l^MlNa2 



(13) 
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C r207^ySifiK2C r207<^<t 93fev^^ n A»JS (C 

9. SiJco^ffiffi«t;:i3V>TiKi3 g/1 -efeSo ffiftPSfflE 

ft. 1 5 g/ 1 :tT*COffilSP^<^JSS"CN 32 S04CO<t 

5 g/l -n^feSo «ftl®^R«c:ffiM$*x-5 

(til^. ^ 2 —^fi^ 20amp s/f (OlSHl^t-^^ io 
►3. l^^£^1t^C^oV^T^l*^l 0'-i^2 0 amp s/f 

[0101] ^ 3 A-^^ 8 0 A<Dm^ ^ 

lll^feffi«^c^ov^T^:^:^KJ5 A-^«^6 0 A<Dj?^^ 
^L. {dlo^^fe^^^c:Jov^Tfi^^^ 1 0 A-^5 0 At^jp: 
$^*L. ^UT/^^oSlJt7)*^teffi1^^c::^ov^Tft^^l 5 A 20 

1^jCj3V>Tti^2 0A-'ji?^)3 5 A<oji:$^Wi-^)a 

[0102] 10)2 -:><D-^mi±mmmmm 

^t£0ijl c^^2(^^i^i^agf*:ti^i:r*fe5o 
r\ mmx^m.^nti^m^. ^4 ot:r*^i oi^t^n 30 
5 AS FTT*3 g/^ 1 <D7^m<Dmit^ ^ j^m.mmmtm 

[0 10 3] '^m^mm»^mi\z.7jki.fzmmi^tmu 
co*tfi^-r ^ywic#^-r§^ 5. 000, ooo-^^^/i^ 

ti. 5 . 000. 0 0 0 f--r ^\^x^^t)^(Du^bn.m. 
^xxj^io, 000, 0 0 o•t^■Y^/^'-cJ[t;iSoy^la/^% 
m mm^ifti^x^-D^^) ^^i-o m2<D'^m^mmt^ 

ti> 4 0, 0 0 0, 0 0 Oi^-r :?^/UT-Slo;^i^t7)^/h% 40 
U.:^Xrj55, 000, 0 O Oi^-r i^/^T*/z:;65o^c» 

[0 10 4] ^^Sfl±iS(D^M^(7:)lo<tm^'g^:bi^: 
/c^-< h ( t i e coat) <omM^^^"i%^o 

xmm\:ii'^W}^^^:^^/i^^-^^m't^x^^cmm'r 

tPo so 
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[0 10 51 immmmzis\^^x. ^^=^-hmm\±^ 

^7!»>b?fcSo -S-^r&JRftCu. Ni. Fe. V. Ti. 
Al. Si, Pd, Ta.W, Zn, In. Sn.M 
n. C o4b*J:t/^ttbc0 2<@i^-Ji<^jil'&^;6^bilS^^ix 

i ^-g-tfo n J.i$^>r hiift«^3 0 A-^^S 0 0 A 

<oi&m^(Dm^^m\^. imm^m^^i^^'Xi^. mso 

[0 106] i7uj>.^^z2^\sm\'X. i^^^«wjs;:i:-c. ^ 

Ym\^B2ooA--m2ooooA(om^^^\^. m 
^fefl§^^c*3v^T^^^K)l 2 0 0 A—^^js 0 0 oA(Dm^^ 

[0 10 7] ^:y>$ryu^-r =1— hilfi, :y 'y/W^fct;j: 

r, Fe. V, Ti, Al, Si, Pd, Ta.W, Z 
n. In, Sn, Mn, C o Hco ^XJ^^thhCD 2^^±.<D 

e,.V, T i^XXfCr ^^t^, =^ y^J\^^ ^ VM 

fl^3 0 A-^s 0 0 Acot5iaF^<7)Ji:$^WL, i^iS 

^^tCioV>Ttt«^5 0 A~*^3 0 OA<Dm^P^<Dm^^ 

[0 10 8] ^-y^ji^^^ ^—vm\^. i^^^tc:;^:;CT, 
=1— hSJt^2 0 0 A-'*^2 0 0 0 0 A<7)ff$^*L., 

i^*g^l^(w43v>rjii!^i 2 0 o A-^^s 0 0 0 Acoff 
[0 10 9] ^-r =^-hf?^ll#t;i>k^^<ofiEfto^^^ 

^b^mm\tf^mMm (pvd) ib^<twi:^^« (cv 

o r r*«(7)g:$:EE, 1 ^^t^1t^C:^oV^Tf±^ 0 . 00 
ImTo r T (Dm^m XDm\^. ^^X\ 

[Olio] ^ y >^i^n^-( :=^-h^mmir^fz 

-h$tb5S«H:?57y-Ktc»g^LTiBe$ix5o *y 



(14) 
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■fey Wjrif^'&tfo 

[0111] it8[<Dyc:i6<O^Mfi. C r . C r 

lo-Cfo5o ^fflJ^J^-^^^Sf^i. Cu. Cr. Fe. 
V. Ti. AK Ni. Si, Pd, Ta,W. Z. I 
n. Sn. Mn. Co. ^o<tr5-^txf:>0 2 flSil^JiCOJifl^ 
i^T^'&tfo ^ff * LV^'^^^feM^iC u . F e . C r . N i ^ 

(^^67%Ni. 30%Cu) . (i!^ 7 6 % 

N i ; 1 6 % C r , 8 % F e ) . ^J\^ T Aj m 9 
9. 4%N i +C o) . ^5/^>'^ TDJ (*^9 5%N 
i, 4. 5%Mn) . 'T=^'7=^y^J\^ (^94%Ni, 
4. 5%A\) , ^^:^V=^y^^\^ {^9 7%n i . 20 
1. 5%Si) . Tkj ^^VU («i1]6 6%N i , 2 9% 
Cu, 3%A 1 ) , ^^/V (:^r-y:^ h) me 3%N 
i. 3 0%Cu. 1. 5%Si). rnj ^^-/l- (=^r-V 
(^6 3%Ni. 3 0%Cu, 3%Si) , 

rsj ^^/W (^-r:^ ()i?^6 3%Ni. 3 0%C 
u. 4%S i ) . ^ ^-n^^/W h) (^7 2%N 

i. 1 6%C r. 8%F e, 2%S i) , N i - o 
/U (^!s^4 2%N i , 3 0%Fe. 2 2%Cr, 3 %M 

0 . 2 %C u , 1 %T i ) . yN;^7^n-r (H a s t e 1 

1 o y ) 'g*:^ B Ofift) 6 2 %N i , 2 8 %M o . 5 % F 30 
e) . ^^;^7"^>r'&^C (^5 4%N i . 1 7%Mo . 
15%Cr. 5%Fe. 4%W) ^n^^t" o -^^D ()^^ 

8 5%N i . 1 0%S i , 3%C u) . y^:^'ru^^^ 
F (^^^4 7%Ni. 2 2%Cr. 7 %M o . 17%F 
e) , ^NJ^T'P-f^^N (K^70%Ni, 1 7 %M o ^ 
7%Cr, 5%F e) . /N^^T-n-Y^^W (^6 2%N 
i. 2 4. 5%Mo. 5%Cr, 5. 5%Fe) , x^;^ 
7"D><^^X (iii^4 7%N i , 2 2%Cr. 9%Mo, 
18%Fe) . ^^J^J^B {m^O%N\. 2 8%Q 
r. 8. 5%Mo. 5. 5%Cu) , -TD'^AG (^5 40 
6%Ni. 22. 5%Cr. 6. 5 %M o . 6. 5%C 
u) , ^^)^J>.K {i^68%Ni. 21%Cr, 5%M 

0. 3%Cu) . -r!;'>A9 8 (^5 5%Ni. 2 8% 
Cr, 8. 5%Mo. 5. 5%Cu) . (*^38 0%N 

1. 2 0%Cr) , (**j6 0%Ni. 2 4%Fe. 16 
%Cr) , (^3 5%Ni, 4 5%Fe. 2 0%C 

r) . (*^4 5%N i , 5 5%Cu) /.^if^^tfo ^ti 
\^mi. S'-iKJl 5mTo r r<^|£Sf^(Cfet9, 1 Hlfe 
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[0 1121 i^^^StClSlST^^^-KS^itflli-S^ft 
\Z,^Ktim^\. 5~)^^l 5mTo r rOgiSrt-efc 
\^1&Wtm^i^\^^X\'Xm2, 5-^lOmTorr 

2 0 0 A-'*532 0 0 0 0 At?*>0, 1 lli6ffi«Jc:*5V^T 
1 2 0 0 A--^^ 5 0 0 0 A-Cfc5o 

[0113] mmm 11)2 oto'pi^t^a^ft:;^^^^. 

5mic^^^1±®^«c^I^i:T-fc5o m2 0^^i48l^ 
(*^P>g(c:ei^^) K14«f£®^^St;::^JDx:r. *^2 

0 0 0 Acoff^^^i-^fifv'— K^^SmT o r r COJE 

;^TT-^/iiOK-{RiJjc p V D UTitffl-r i: ^l^v^ 
T»l. ^JS^Jl(7?^2cOpI^ttffl^i$:tIl]D-T?fe5o 
tC, *^2 5 0 AcOl?$S:WrS^ni^@^. 8mTor 

[0 114] ■5T^1±S[Sf2^$r!21H;i;^L7tt(7)i:!gfa<D 
tkYf^^ ^ j\^\z.^-t^o 5. 0 0 0, 0 0 0i^>r^/^co 

Jt. 5, OOO.'OOO-t^-r^^ /^T-»o^='<D^/jNft|S, 
:Jo,ttJlO. 0 0 0, 0 0 0"^-^ ^ J\^XJjZt^^fz,W^b^ 

Ji. 45, 000. OOOi^-Y^ /u-cao;5*coai/h^ 
ib^J:t/5 5, 0 0 0, 0 0 Oi^-<^/^-CJt^:;6S•oySiSS 

[0115] mmm 12)2 -^<o^m\±mmmmm 

^ 1 CO pf^tta^i*: m^(7:>) fi. ^Jg^Jl tclE^^ix 
6^1(D«rit^±ajl«s:^lKli:T-fcSo m2<DpT}^tt®^ 
(*^0>gtCt*3) ti. e&i4i£KffiA!iS«;iAD:tT, j^2 
0 0 0 A<Dm^^^^^^^>— K/i^SmT o r r (Dj£ 

TH. llffi^Ji<7>^2<7?pr^^14fllS«ci:l^i:"CfeSo »: 
(C. ^2 5 0 AtT^Jil^^^^i-^^^y'ir/U'g'^jiti, ^^Jg 

LT<^)^^>^-ro-<-g'^D^^ffiLT, SmTorr 
<DmtiTxmi^- KSIdt^ytoTP VD$r^^LTlta$ 

[0 116] ^I^t4^;i^$:^lll {C7j^Lyci^<D^Ste(60 

mf-^^^ji^^zm-t^o 5, 000, 0 0 oi^-r iJ^/i^co 

5, 000, 0 oo-^-f ^^yu-C^o^^oafe/h^iS, 
*3J:t/10. 000, 0 0 Oi^^r ^>'V'TJ[£:;55oySiafc/h4 

li. 5 0, 0 0 0» 0 0 O-t^-r tJ^yUT'^o^^co^/h^ 
:fc<tt;^6 0. 0 00. 0 0 Oi^-r i^^/U'T'jrS^iSoyb® 

[0 117] iy^^'ftlS^^tfffl^SJ^i, ^-f.=3— 
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10 118] 1 ^tSll^tc:^oV^T. ^y'7:y^mt,m<r>^ 

R4-n S i Xn 

[0 119] v'7>';t^:y:/y Vi/?pjji^T<7)^tci:oT 



[0 12 0] 
[{b2] 



0R« 
\ 



[0 12 1] rrr-. R^ RZ*5i:t/R3fi^i5i:LT. 

i/R«ji^s:LT^{b7K^sr-*?5o mti^mmyt^-^ 

l-if5^6<@(7)^^j!^.^^$:^rL> $bt;i»^L<f;i. 
[0 12 2] 

[fbs] 



CHjCHCHjOCHjCH^CHaSUOCHa), 



[0 12 3] v'7>^:i/5/:/y ^i/^Jti-gXTto^T-^^ti. 
ax . 



[0 12 4] 

[^1:4 1 



OR" 

'-c«p-cooR*^s^-oR• 



RSC« 



[0 12 51 rrr*. KK R2*3j:TJ^RMi?f4SrLT. 
*iT/l-^y-7^>gT*fe'9 ; R^ R^ i^X^XlK^m^tL 

if) o T/u^u>^S^/c:Hr/u^y 7^>gJi»^L<fl 
1-*^J1 OiScO^^i^.^^WL. ^e)(C»*L<»i, 1 



[0 12 6] 

[<b5] 

CH,-C-COOCHaCHaCHaSi(OCH3>3 



[0 12 7] v'7>:J&^;/->^y V^/59JflJ[^T<7)5^X*a$n. 
#S : 
[0 12 8] 
40 [{b6l 

R^-N-R"-SJ-OR« 
R* OR" 

[0 12 9] wrT% Ri*5j:l5R2fi?fi3rLT. tKSI* 
=3f-y 7^vST'fe<9 ; R^ R5, jb^ctr/R^ti^iiCLTj^ 

so mm^^mx^. $e>*-»^L<(i. i-iKi4ffl(^^^j[g 
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[0 1 3 0] H2NCH2CH2CH2 S i (OC2H5) 3 

[0131] 
lit?] 

OR» 

R^-N-R'-N4l«-Si-OR' 



[0 13 21 ww^C. R*. R^^XXfRUtm±l.X^ 

R6. R\ ioJ:t;^R8ti345iUTK^b7K*ST-fc-5o 20 
^^t;i»^L<fi. i-^^jeflitOi^^i^^^^L. 

L. $bi;i»^L<fi. i-ii^^efficT^j^^iS^^^rL. 

/warU>-Sfi;^^ rT'u eu://^i:'^'g' 

^fo i^iSfli^(c4oV>T. :L(Dit'^mt. UT(o^xm 30 

[0 13 3] 

H2NCH2CH2NHCH2CH2CH2 S i (OCH3) 3 

[0 13 4] 
UtS] 

OR* 
R^-S-R*-^l-OR* 
0R» 

40 

[0 13 5] rwT% \t7^m^tznmit7Kmmxh 

R3. R^ idxrjR^m^iLx^x^itTkmmxh^o ^ 
it7i<immi^»^ u < 1 -iis^ 1 0 m<ommm^^^ 

$^t;i»^L<ti. i-iKi6i®o^^i^^^WL. 

t;i^ff*L<(i. i-^4<li(7>jK^i^^^Wi-6o 

yu^yxvStt»^L<ttl'-)^l 0<B<7>^«m^^^ 

$e>(c»^L<tt. i-'iKjeoo^siST-^WL. 50 



HSCH2.CH2CH2S i (OCH3) 3 
[0 13 6] 

[its] 

R'R'C = C-Ar-R*-N'R^-N-R«-Si(0R®)3HX 
W R» W 

[0 13 7] rr-e. R». R2. R3. R^iSXZJ^RUt 

^ivziLT. -Tiam^tinmitTkmmxh^ ; R^ r^^o^j: 

fc«9 ; #>!r(DR9|i5i3iLT^il:7K^£T*fo*3 ; A r (t 

xi^S(*»^L<fil'-jSs^)l Offi(^^^J[^^^*L. $ 
b(c$f^L<»i. l-*^j'6<@(^)j^^JS^$r^rL. $e>(- 

<^ (^(i;tji. -rz^^ui^) xhK>n. m^y:xL=^u>f}^ 

[0138] 

[{b 1 0 ] 

CH, = CHCeH4CH4NHCHiCH4NH(CHa>aSKOCH3),'HCI 

[0 13 9] ^^'7>:^y':f')>ifm\t^T<O^Xm:^t\. 
[0 14 0] 

Ut 1 1 ] 



R'O 
R*0— Si 
R'O 



OR* 

R* Si --0R« 

OR' 



[0 14 1] wC-C% Ri> R2, R\ R5^ R^:f6XXJ^ 
^/ciftryu^y 7^>ST-fo'9 ; -^LTnfiO^ycifil T 

mitTf^mmnt^^ u < it i i o ficT^^^i^^ 

5o wi^bo^{b7k«S^i»^L<ttr/^:¥/^.r*>S 
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mpLit. ^^f-zi^^ ^cstVU-Zc^^*) o T/W^^U 

mmm^^^i^. ^h\z»-^i.<\^^ i'^m6m<Dmm 

(CH3O) 3 S i CH2CH2 S i (OCH3) 3 

[0 14 2] y^}) >yM<Dm{z^t.. N 

- y^i^/u) -3-r^ yTT^nf/i^hy ;^ h 

^v^i/^V; 3- (N-:?^^ y yt-p^ ^/l^- 2 -T ^ y :3i 
^/UT^ /) T'n tVu hi; > h^>^v'7>' ; 3 -T ^ > 
Zfx3}:^/Uh]) ^h^i^iyy> \ ( 2 - t Kn :^ri^:3^ 

^/V) - 3 ^ y tVU- h y :3i Na(^v^>^^>' ; 3 

- (3, 4-^;}^:3rv/v->5^ D^^i^yp) jai^yU- h y > h 
^i^iX^V'; 3 y v- K=^i/:/o tVW h y y h^rv'v' 
7> ; 3 y l^yw h y ^ h^i^i^9 
> ; 3 — :^ n n:/n tVb h V ?^ h^i^i^y ; t':=i/U h 

hy;^ (2-p« h^^i^^n hdf^ix) iy^^^ : r ^ y 
h y y h^^ev-c/^v ; N-y ^7UT 5: / tvu h y 

[0 14 3] v^>;/:7^y >>/^J[;ifi*fc. J[^Tt>^ 
tf (biX^ : N- (3-Ti5' y/^':^=3{^v^-2-t: KndrC/ 
:/crtVu) -3-T^ y tVuh y^ 
S-T^' yyW::*-^rv':/nfc:V^h y h:^v'v'7:^. Ty 
/Uh y ;c hdrv'>>^>', Ty/H> y y h=^i/v'^>'. 4 

-T ^ y ^^yp h y ^ h^i^v'^:-^.. (r ^ y ^^/ur 
^y;^^/w) :7ai^^^yuh y y h^^v^i/^^^. n- (2 
-r ^ y:i^^/u-3-r ^ yiy^ntvu) N y y h=afv'-> 
N- (2-T^ y^^/w-3-r ^ y tvu) 
hy;^ (2-j^^/^-v:^y^'» v'^^'. 6- (T^y 
'^-^^v^/uT^ y tr/u) h y y h#^xe/'7>'. r^y 
>^zc:=i/uh y y h^rv'v'^:/. 3- (i-r^y>^n5i< 

=^rv^) -3, 3-v^y ^yl^- 1 ->^D^:=iyUh y y h 

^y^^V-^^y) -yy^y. 3 -T ^ y tVu h y ^ h =^ v' 
3 ^ y tvu h y y h^^v^i/^ v, .a>- 
y e7:x7^'>>rwh y y 3- [2-n- 

-O'v^/ur ^ yin^^ur ^ y tvu] h y y v^-yi/ 

y y^ t'y^ (2 - t Kn:^'^^!^/^) -3--r^y:/n 
fcf/Uh y in h:^fv'i>'7>'. 8-yn^;^^f^yUh y y h 

h y y h:^'>^>7>'> 3- 

7'o^:/n tvu h y y h^rv-v/^:/, p- (i^noy^ 
^'l-) h y y h^v'iy^^'. ^ ^^fVY\)zr, 

V^-yi/yl^^ ^ o D7a:=y^ h y h^i^v'^ 3 



f/l^ h y y hdrv^V^^^. 2-'>Ty:3^^/Uhyir: 

i^i^^:^. 2-i^Ty3i^/uh y y h4ri^e^7>^. (i^ 
r y y hyyh^v^iy^v, 3-^t 
y^n t'/uh yai 3 - D^-t^'jj'v^ai 

:^/U7"ci t^yi- h y 31 h^ri^i^7 V. (N, N-v>3i^/W 

-3-T^y:7'ntvu) h y y h^^-iyi/^v. v^^^/w 

7j^;^:7T h^^/Wh y^ h=^v'v^7>. (N, N-v^y 

^/u-3-r ^ y^^o tvu) h y y h^E^iyi^^^'. 2- 
(>^:7 3i=:/W/jN;^7-f y) ^^/i^ h y ^ h^^iyi^^:^. 
10 2- (3. 4 -:3i^^-iyiy^ D^^v^yU) ^^/W h y y 
h^^v-ix^^. 3 - a— K:7'n tvu h y y h^iyi^^ 

3 — r y v'T*^ h:/o hf/uh y 31 h:^iy'>^>^, 3 
-y/w;^?:/ l>:/a tvu h y 31 h:^v'i/^>-, 3_;^yu;{; 

v^:yo tvu-h y y hdrv''>7>'. 3 -y ^^^j^ yy^:*-^i^ 
>^utvuhy>^ (y h^i^3i h^ev-) 3-yh 

^ixT'o tVu h y y h:3ev'iy^^^, N_^ 5^yv,7- ^ y ;/ 

n t^/uh y y h:^iyv/^:^> N-:7a^^x^yi.-N' -h 
yni h:^i^'>y yi.>»^a fc^/w^5R. N-:7 3i^>FWT5: y:/ 
20 D bVuh y y h^fv^iy^ V. 3- (N->^^y /i^y ^yu 

- 2 -T ^ y 3i^/>T 5: y ) :yn tvw h y y h^v-v^^ 

3-^;^^>T-:^ h-:/a t^/uh y 31 h^«iy'>7 V, N 

- (3- h y 31 h:5rv^i/yyUy^n tVU) T-fe^/l-i/ye/ 
>'T^ h\ h y 31 h:arv/v'y /UT/a tVU-3i^/U;t7/W< 
y-hs N- [3- (hy:E.h^rv">y/W') ::7'nfc:VW] 
-4, 5 -v>b Knxf ^ N- h y 31 f^i^iy 
y yU-:/n tVU- o -y V h;<7/Uy<y— N- [3- 

( h y 31 h=3«^iy'>y yu) :yci tvw] :7^/ut 5: (p 

hthalamic acid) , N— (hy^ YP^^y 
30 i/ y 1 _ y ^ h v-iy y /I— - 2 - 

(p, m— ^PUy^/U) — :7ji::^ 71^31 ^ iS — h y 

y h=^rSxi^yyu3i^/u-2-t'y e;^^. n- (3-hy 
y h^v'v'y /u:/n tvu) -N-y^/u-N, N->^r 
y /wT:/-=t^^^ AiJ7 D y h\ hyy v^-yiy^) ^v-fu^d 
>ruv^3i^uvhyT^v, N- [ (3 - h y y h^iy- 
y yu) tT'n fcvu] 31^ u>i;?T ^ >'Hi^g&H:^ h y 5? 
hyy h^^^iyv^y /i^^D tvw y^;^'>nr^'>A 
i^oyK. N- (3~ h y y h:¥iy>-y/u:/D tvw) f 
n— N- h y y h^->v'y/u:?'n fcvi^h y -N-y 

40 ^/l^r ^^^e^^yo ^ K. :JoJ:U^N- hyy h^rv'v' 
y /Uy^n fc:"/U— N, N. N - h y y ^/UT >'-=e:=. A 

oyh% 'V^v^&^^^^y t*::^yuhy3i 
yy h y y h=3^iyc/^>. t-ii^/V' h y ^- t -7^ h=^v'v' 

t'^iyuhy;^ (2 -y h^v'31 h:^^^) 

y^ ( t -y^/u-</w;?h^iy) v-^>''b^tf ^ix5o 
[0 14 4] '>^:y;«7 2/:7^y >-^^J(c(i$ b*^. i^XT;6> 
^ff : 2-rir h :3^i^3if^/u h y ^nni^^V, 

50 yyWjJ-^^ri^T'n fcVU h y ^ a n-y^ V. T y /U 
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h y >:7 n o 1 — ^ n o it^^yu h y o d 

2 — i^onaif^/Uh y ^^np>>7 V, p— (^n n 
p^^/v^) h y ^ n V. ^J^noy^/Uhy 

^noix^v, ^ n n >^ 3i=.yu K y ^ n D >'> 3 — 
^ n n :7"n yU h y ^ p o -V^ ( 3 - i^T J -/^ 
}V) hU ^ ^tii^yly. 2 -VT/^^/l^ h y ^ o oi/ 
yl^, 3 — v'Ty tVU h y ^ n D v'^ V, (i^^^ n 

y ^ nnv^^^', 6 — ^r^ix— 1 — rn.:=.yu Y]) ^ 
yly. 3 ^ ^5^ y /l^-::d-arv':7'D tVU h y iJ^ D cr v-^ 
3- (4 h=3«^i/>'^^/u) :rn tVu h y iJ^ n o 
7 h- 1 ^j:=.>'^ h y n n v-^^, 3 

- (N-y'i^'/U^ ^ K) fcVi'h y i^nni/^^^, 1 

— h y P n y /l^— 2 — (p, m — :^ u p ;^ ^yU:7 31 
n/U) aLi$r>.^ 4- [2- (hy^nP'->y/l-) 

yi^] :y^n^:3rir>, 2- [2- ( Ky n n y /U) 

^^/i^] f y v^>. 4 - [ 2 - ( h y p o y yu) 
^yu] eyi/v, 3- ( h y p p i/y yu) T'ptvuiJ^ 
p P/^yixTt— *3J:tJ5tr=.ywh y ^pp->7>^o 
[0 14 5] mzmm^J:i^y>i3 yyV'^i^mi<c\t. T 

tr:^ (2 - 1 Kndr'>ai^y^) -3-T^/:/pe 
yi^h y m h:3f.i/v'^>'^ 3- (N-;^^y yu^^yu- 2 

^ y:a^^yWT^» :/p bVu h y p< h^^v'v^^:/, 
3-^^y v'K=^i/:/ph:Vuhy ^ h^^v'v^Ti^. N--?« 

^yur ^ y :?'p fc!*y^ h y ^ h^v-v^^^. 2- (2-t 
^ y ^n^yu- 3 -r ^ y-T'p tvu) h y p< h^^^i^y 
^3j:i;^N-73iz^ywT 5: y :7'p tvu h y p< h:^rv^>^ 

[0 14 61 i|IJfe^1^tc:^^v>T. v'^>-:^'y7'y 
^Jt^3-:/y i^K^v'T'P tVu h y > h^^S^v-v-^Vi^^ 

[0 14 7] SiJ(D|liS^1^t;i:feV>T. v-^ :/^^fi 2 fH 

^±<o^>y>it^m(Dmm^'^t^o ^ri^^m^ti^^o 

tc, 2<@iJA±Ov^7i^<0 9''=). lofi{t^6<jjcfii^v:^ 
(A) m^i^y^y (B) -cfcSo 

[0 14 8] v^^:^ (A) (i. iJXTt^^T^$ixS'ft:-& 

[0 14 9] 

[ib 1 2 1 



i 

■Si 
I 



Si - - fli SI - 
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.-So lll^s^g^t-^5^^r♦i. G^ g^. g^. G^ gs 

*3j:U^G6(^>^>!r:ei5?i3i:LT. ^pp. rj\^::i^iy. T 
yu =1 i^T yu 3 =^ H T 3 =^ '>T y> =1 ^ ixT =3 
^LTRMl^l oe^-eo^^M^OT 

yu=^u>s^^jiTu~>£, fcSl^^i^^l o<@oK^ 

G'. G2, G3ioJ;t/G6c^#>!r;6SjKJ 1 0ffl^T?O^ 

^ v' r y u =3 S * yS: II T y v- 3 T y u = T y w 3 ^ 
v'gTfeO. -^LTnUOT'^^o 
[0151] (A) c?5^JtLTfi. J^T;65^tfb 

•7^ h ^:/pyt?^r'>v'7>'> h^ — n — h^v^v'^ 
V'. y-Yy^y- (2 h^i/p^>=^v') v'^^'s 7^ K 
7^r;^ (2-:x.^yl.:/h:^j^v-) v;^>'. T^h^^^ (2 
--ai=5^yu^^r y^-» v-^^^. y-Vy^y^ (y hz^fv'^ 
hi^riy^ v-yV, (2-yh^v'^ 

h^r^-) >7:/. 7"h7=^:^ (1-y h=^>— 2-7'p 

v-^^^, tf;^ [3- ( h y 31 hi^i^iyyyw) 
P trVw] T ^ t'>^ [3 - ( h y y h^^i/vy yu) :/ 

Ptvu] 3i^u>-i;^r^>'. 1. 2-b:'::^(hyyh:^ 
'>i^yyw) oi^v, tfj^ ( h y y h=^i^vy y>^^/u) 
1, ( h y y h^^i/v-y yw) --^=^-y- 

1. 2-t*;^ ( h y ^PPv^y yu) J^tJ^>'. 1, 6 
-\^7s (h y ^^PPv^yyw) *5J:U5i. 8- 

t*^ (hy ^ppiyyyv) ^iJ'^:/, 
[0 15 2] (B) \t)>XT(r>^'Q^^f\.^\'c^m 

[0 15 3] 
[^b 1 3 1 



— Si & 



[0 150] r;iT% G2. G3. G^ O^^iiXl 

GBJiaacLT. t: Ko;<7yUhfyU':^:^ixS, 50 



I 

G» 



[0 15 4] rr-T?. R^tt^^^-g-tg^r-feo. cto^r 

35:LT/^py>'. fc Kp:!E;/^e'/u;t-^i^. ^ytlifc Kp 
=3ev'gT'^5o l3l^feffi^l-:^b^v^r. R2»j:r^y~, 
t Kp^'>-. ;fcJ:U^/^yc:tiryu = ^v'-'&W^{fc:;K 
9gS-Cfe5o 1^26ffi^t-*5V>T. G^ GB*3j:UfG9 

[0 15 5] v-^V (B) <7)0iJ{Cfl, N- (2-T^y 
3i^yu) - 3 -r ^ y >^P tVU h y y h:^r'>v-7 ; 3 
- (N-;^f^yyuy^y^-2-T^ y^i^yUT^ y) -f 
pfc'yuhyy Y^-y^yy:^ : 3 -T ^ y h y 31 
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h^i^i^yl^-.y^^ (2-fc Ko:^ixji^yU) -3-r 
^ y':fx2\:f/U- h h^i^i^^l^ ; /3- (3, 4-^ 

Ti^^iyiy^ u^^iy/u) oi^/u h y 7« h:^E^«>>'^:/ ; 3 

^ }) ]} ^ h^i^i^^^ ; 3-15^00 

T'd fc"/Uh y K^^i/v'^V ; h'^/U-h y ^ n n v'^ 
; trn/U h y in h ^ yiy'^ :y ; t*n/U- V ^) 7. ( 2 - 

'>i/^> ; N-^^/UT5: y :/a tVuh y pi h^v-i/^ 

[0 15 6] (B) (Om^^^t^tl. ^Ttmf'fb 

: N- (3-TiJ^ y/P:t=^v^- 2- t Kn:^>^'7'a 

tvu) ~3-r tvwhy^ h^rc/v'^^'. a- 

y tf/uh y ;?« ry/uh 
y Karv-v-^ >^ r y /i^ h y 7< h^v^v-^:/. 4-t 
^ y y^^^yu h y ^ h^^f-v'O^^^^ (T^: y^^/uT ^ y 
h y p< N- (2-r 

^ y jn^/u- 3 -r ^ y :/n tvu) hyy h^c/v-^ 

N- (2 -T^ y ^^yu— 3 -T ^ y tVu) h 20 

y;^ (2 -^^/u^=^y=^v) >^>, 6- (r^y^ 

:^->>'^r.^ y trVU) hy p« h^rv-V^V. r^y 

oij^yu h y y h#>>->^:/, 3- ( 1 -r ^ y 7jf:^ 
v') -3. 3 -i^y ^/u- 1 -'T'u^z^/w h y y h:^v- 
i^^:^. 3-r ^ y t'/uh y X (y h^t^v-^i h^rv^ 

3 ^ y y^n t'yv h y h=3f-->v^ 

^^'^ 3-T^y:/utvu'hyy hdev'v'^^. ca-r 
^ y '^^vr'i^/^h y y 3- [2-n — ^ 

^^v^yuT ^ y :j^^j\^t ^ y tvu] h y y h v-v-^ 

t*;^ (2 - 1 Kn^^f^v^^if^/u) -s-T^yTne 30. 
yWh yoi h^v-v/^V^ 8 -:/p^2f^^yu h y y h^r 
'>i/'^>', h y y h:^i>'iX7:^> 3->^ 

0^:7^0 tvi^ h y y h^>>i>'^:/, p- (^^nny^ 
/u) ^'i^y'U' h y y h:^r'>v'7:^> d n y ^yu- h y m 

-i;^ n n:/D tVu h y oi' h ^rv-v-^ V. 3 - :^ n n a 

tvi^ h y y h=^v'V7^^. 2 -i/ry^^^/W' h y :t h^^^r 
ry y^/u- 7:11^^ ^/u) h y y h:^'>'>7>'. 3-iyr 

:=:/U>^D tVu h y ^ h^'>'>^>^, (N, N->^:3if^yW 

-3-T^ y T'Dtf/w) h y y h:^i^i/^>', i^j^^yu 

n^:^:7T h::^'^/l^h U =^h^iyiy'7>. (N, N-v^y 

^/u-3-r ^y:ynt:vu) h y y h^^v-ix^ V, 2- 

(i^:7 ji:^yW:fjN;^>^>r y) ol^/u h y 31 h ^i^^-^ 
2- (3, 4 -^^J^^i/v-i^ o^^^i/yu) ic^/U h y y 
h=3E^>'v'7>', 3-3— K:/c2 tVu h y y harv'e^y 

3->f yv'T-^-h:yntVuhy Jih:3!rv-v-7>'. 3 
-y>'U:;«7>^h7'ofcf/uh y 31 h^v'i^^v, 3-y/u* 
T'hy^nfc'/uhy y hz^ix'V^^'. 3-y^^^y/W:^^ 50 



i^T'n tf/Wh y y h^rv^i^7i^. 3-y ^5^^ y/U^df^v' 

:/otvuhy^ (y h:^v^3i h^^» ex^^^, 3-yh 
^iy:/o tvu h y y h^^i/v^^:^. N-^=^/i^T^y:^ 
n tvw h y y h^^v'v'^:^, n-:7 3:^>^>'W-n* -h 
y^i h:^i^-iyyyu:7"n f/t'^i!!. N-:7^3i>rwT ^ y 7" 
D tvuh y y h^v-v^^v, 3- (N-^^y /uy 
-2-r^y3i^ywr^y) :7"nt:vuhy y 

>^ 3-^:^->Ti- hT'n l^/Wh y 31 hdpi^Cx^ V, N 

- (3- h y3l^:^v^^/y/l.:7'u tVu) Tir^/U^/yi/ 

^ K. h y 31 h dri/i/ y /U^D tVU3i5^>rU;?7yW<y 

- N- [3- (> y ^ h=3{^v'v^y /u) :7'pfc:Vu] - 
4. Kd^f ^ ^>^— N- h y 31 hz^v^v-y 
>rw-:/D tVu-o-y V h;'t7yu^-<y— N- [3- 

( h y :3i harv^v-y yW) >^PtVP] y'tJ^/UT^ KS^. N 

- ( h y 31 h:^vi/y>'u:7^a tvu) msi, 1-hyyh 

^>^v^yyW-2— (p, n n y ^/U) — :7^— yW 

311$^ ^- h y y h=3rv-v'y>'U3i^/u- 2-t:'y>^ 

N (3- N y y h^i^i^y /u:/n fcvu) -N-y^ 
>'u-N, N->^T y /uT^'^::!':? A:?' D y K. hyyh 
^^rv^iy y yu:/^ tvuv^3i^u> h y T ^ n- [ (3 

- h y y h^^v'v'y /l^) z/ntVu] 3i^u:^v>T ^ :>^H 

KKH-^h y r>i^Jfi. hy y h:^v'v^y/^7^nfc^/wy 
^;^i^o-Tjri^^ a y K. N- (3 - h y y b^a^ixv-y 

yUrT'ohVu) fn— yi^, N - h y y h ^^v^v' y yu:7'n t° 

h y y h^v^v^y yu^^u tvu—N, n, N-hyy^^w 

r>^^3ir>A^^n y Ko i^^^' (B) CD^^litCtl^/c. t' 

z^/wh y^i hdfv">^>, \f=^/uh I) y^o^dci^i^ 
7>> if^/u h y y h^v/v-^^^. t'^/uhy>^-t- 

i/h^arv-^y^v. i:'::i/uhy:;^ ( 2 - y h =^v<3i 
iX^^-. t'3iyuhy^ y>^n^yaj^i/v^^^^, 
T/t'^/U h y ;^ ( t -y^yW^/W:^=^r v') i^^> hmf 

[0 15 7J fy^v (B) tD^JtcH^Pjtci, ji^T;i>>^»f 
: 2-rir h^r->3i^yuK y ^czDV^V, 3- 
y/U:^:3f.vx-7'n tVi^h y ^cin>>^:x, T V h V 
^ p t3 i^V^^. 8 — ':/n^;t-^^yV' h y ^ n u v'^i^^ 
:/n'=e7 3i::^/W h y ^ d D "yy 3 — :/p^yo tT/U 
hy^nn->7>-, 2- (;!t7yW/3<y h^v-) 3i^/w h y 
^nn'>^:/^ 1 — ^ n n 31^/U h y ^ o n i/^ 2 

- ^ a n3i^/U h y u p p— (^^uny^ 
/u) :7 31 hy^nni^^i/', ^nny h V ^ X3 
Diy^^-, :^ n n :7 a:— /U h y p n 3— 
pT'd tVuh y ^'nov'^V, (3 -v-r y y^^yu) h 
y^'uDi/^^'. 2 -i^ry 31^^/1/ h y >^ o dsx^:^, 

3 - i/T y T/n fcfyw h ]) ^ u u iyy ( n D y 

/W) hy^^^oPv-^^^ uuy hy^n 

Ov'^V^ 6 — v'— 1 — 3i:=.yu h y ^ D D 
3-y yyw:^:^v':yp t^yUh y 3- 

(4-y h^V73i-/u) :/c3e/W'h y >j^crn.v^7V, 
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7 h- 1 -^-y^ h y ^ D a >-7>'. 3- (N- 

7^yu>f ^ K) f/U h y ^ o o v'7>', 1 - h y ^ 

t3 0->y;u— 2— (p, m — ^ a n > ^x. 
^^'^ 4 -[2- (hy^DHv^y/W) acf^/U] V^^n 

2 - [2~ (hy^^Dot/'yyU) tf 

yv?>', 4- [2- (hy^^^nnC/y/U) fy 

3- ( h y ^ n nv^y /u) :7"a tvu-^^ o 

[0 15 81 l^ffiffi«tC*5VNT. C^^^ (A) ti^9 
(B) irtDSlrltfi, : 9 5 9 5 : 5i)m,^ 

U< . 0 : 9 0-'*^9 0 : 1 Ot^^ LV^o 
10 15 9] miififfifiltCiSVNT, 2m<r>iy9>'^m^ 

:^ tm^^io-itx . N- (2-T^y^^>'U-3-r ^ 

h y ^ h:3e'v-v'^>'^yciH3 -i/y ^> h^^iyy^\^/i-h 
[0 16 0] 2-D(Di^^ :ym:m^m<Dmm^(7:>Mmit. 

mmm^iy^iy (A) *3J:tJ5 (B) t^^^- h/jrffi-g^il^Sr 
t LV \ >'7 >^ /dJt v'^ i: — 

>m^!^(Dmm<Dyi(.mimmmmx\ m 

0 Ofifi:%^-Cfe*?#S;5S. ^Ef * L < 0 . iMMVo 

©AQiSH. aS?C2 — -7 — -T^^f (reverse 
roller coating)> ^^-f\^^ 
— 7' -Y^^ (doctor blade coatin 
g) , SiS, -<-r>I>. ^octt/^^U-^^tf. 

[0 16 1] ?i^®^Olo^yt:(i:2o<^->7>^«ffi*Qf 
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v\ »^L<*i)Ss^2 ot:-)Kj3ot:-efe^)o 
i^^^ss^asoSffitciK^. ?sii)Ki6 ot:-*?}! 7 o 

iKjo. 0 3-'j^?^)5 5^ra*Dfj&$i^^t5o ?S±<^i^7>^^® 

^3lOe:«7-f/^ACD£?$«»^U<HiKl0. 0 0 2- 

*^o. \ ^^^>x^^. $f>tc:S?^L<fi*^o. 00 

S'-^^O. 0 2v^n>-C.fc5o 

10 16 2] (*j60>j 13)2 ^(D^^^mmwtm^ 

loilti^jfeoiiOTfet). ioH2|c^^tc:ti&9o 

5mitopr^ttfflm<*:^[^i:T*?5o m2(7>^^ttaii 

^25 joV>T^ 2 3 -T ^ / :/a yu h y 

0 0'CT*^^|fti-5^^^I^V^T. ll1fe^j4<7>m2(OpTjt 

<7 fVKZ.^'^'h^ 5, 0 0 0, 0 0 Oi^^ iJ'/KT) 
PbIBST. ji^^l 6 0 Offf(Ot£:fe^T*fil«^^S^L. ^'\^%. 
20 i?co#«Ei3cttmS$:*;£-r^o mi cOpT^I^S^^^ 
5. 0 0 0/ 0 0 Oi^-r t^/ur'^o;0^<^)S5[/hm§J. 
*3J:U«1 0, 0 0 0, 0 0 O-b-^r ^^/U-CX£:;!i5oyhSSt/hft 
S (^?S^:frLT!^od>) ^^i", Il2c7:)-5ri^l4fll^f^ 
fi. 2 0, 0 0 0, 0 0 Of-^ iJ'y'UT'^o^ii^cOlS/MI, 

Si. i3j:r/3 0, 0 00, o o oi^-r i^/U'-Cje:;dSo/t» 

[ 0 1 6 4 1 mm.m 14)2 0<0 pI^I4fflJi{$:;6^lim 
$tL. lotitt^5fe<7Diii9T*$>>9. loji^^^e^tctJ^^o 

$r2 5t:(C*5V^T*^0. 7 5aS%<^N- (2-T^/ 
^^/i— 3-r^/^Dt:Vu) hy ;^ h=3rv'i/^>:fb^^ 
t/^0. 7 5Sa:%(D^ h=^v'i/7>^^tP7K^ 

V^TH. ^ifefi?l|4 0^2(DpT}Sttflieflc^|^i:-Cfc5o 

[0 16 5] ^^^ttS)i»:^Ii]l tCTj^L/ct^Ot^fJ^co 
ftJf1^-f t^^/KCltt-r^o 5. 0 0 0. 0 0 oi^-r ^yW^D 
raPiT?. »i 6 0 0f&<7:>^:^^r-fflS$r^S^L. 
40 S{(7D#aE:JoJ:0?mS^^5^i-5o ^ 1 f^^i^^iffl^* 
ti. 5, 0 0 0, 0 0 Oi^-r ^^WT*^O75^C0^/h%iS. 

*3j:tj«io. 0 0 0, 0 0 of->r ^/^-cjE^&so^c^/hii 

S} (ffifS^^hUTao*^) Sr^-To m2<7>^^fl|@«c 
H\ 2 5. 0 0 0, 0 0 Of-^^J'/W-e^OTli^tT^a/jNa 

io<tt/3 5, 0 00, 0 0 Oi^-Y iJ^>'t-T'J[z:;eiSoyh» 
/has («!i?i$r^hLT^o?&^) nc^v^^o 

[0 16 6] ^■r>t^(D'mmm^^^^x . 'm-%M^Vi 

50 «*-C(^*y- Kto3S. ggv^Ti^^v-iOiStciWi-So 
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mfe^fb. m^^x^uM.^^—^t-r^i^^=^—hm(D ^o 
[0 16 7] :^^0^copii^tt[Hi^ii. «ri^i4^y-7-7 

^^5|zm'-^0. 1 5inTn(Dm^^^L. ^^KDmmmm 20 

(C*5V^T. mi 0 n m~^5 0 0 0 /i mtOJl^ 

$ f3trS'J(^^m^«l-:foV^r. mi S ix m-^m 10 0 0 

:/> (woven) ^^—':/:ytf'7^^XrJX 
[0 16 8] ^mi±mm^B^-t^tzib{cmm^inn^ 

mmti^mm^a-t: '7:^y-'jumm. yz^^y-zv^-r/u 

T^t h^mm. yyi^mm. t^j-'/^t. h (p i a s 30 
t) mm. r?v^Ymm. T^)jvmm. ^if-^^ymm. 

y -vu^ ^ K-^7j<:^v^Mi. 7t?y-^u>r ^ K-'Y y 

^ Kh yrv^>l«j3i/^if;d5*tf bttSo 
[0 1 6 9] fRipTSH4«JJ!gjcfj:, 7j< y a -Thu^^ >f 
:!i<^J zc^Ul^^ jKy :/a fc:'U>-. J}^ y 4 - p< ^/U-^>' 40 

v'>'-'i. ^^u>'/tr^>'U'='4f y , ic^u:^fc:'- 
yi^T-fex— h^TKy , ^^uv-T^ y yuffi&^jj^ i) -y- 
— , oL^u^p* y h=»3Ky , oc^uv-^^ 
/uT^ y y-^r— /^if ; .i^y :rn ai^ 

t"i^>'=i7Ky-7'-/^ifco<): 9^,^^^Sit4:/D 
fu>'7fry-;r— ; tr=:/v^^Dy KjJ^ y i3J:t)^=i73^ y 

3j<y f;=yUT/U3— /u ; y yu®?, >?< ^ y yugf, p« 

^/ur^ y y u-h. r^^ y/ur 5 K^tc 

h^t^hf^^Ti^ y /UTj^y-:^- : tK y^i^^x/i. ; :fjf y >< ^ so 



if^^y7^V7/u;i-7-< K. :?3cttJ5:7t/5S{k:^^u>:7^D 
y ncn h y yuy^^i;5ji:/_^^t^i^,^y-^— 5 

[0 17 0] ^y:^^^^^/^^^!^*!. -i^St^^iK^i^J: 
'T\^y^ h (teraphthlate) ^ 

tPo i^K («»J;tf^. jJ^xy^') J: Tjc- 11:7:31 y-/u 
y aij^T^yixTfcS. :^y ;t7-;K^^- h;6^^^$i^^#S, 

[0 1 7 1 ] TKy ^ ^ '5J^^^±sffi^c:^o^^T# 

5>^fl:B:^'-Ky>< ^ K^c:ii^b$i^S3^#:^v>T^>. i 
[0 17 2] w^/^^^?Ky-7-ji. Tj^y r ^ ?Ky 
7Ky^:xify— /K 3S=#]R3Ky ;^>'wjJ^>^, >Ky:7ai 

[0 17 3] Wl^i4gt5(c:fott5»^uv^«-3isffi, 5j<y 
— ifccttJ^^y ^ KcoJ: ^^.^^y^i^^v'/ur^^/ui,, 

W^tSfr-feSo m<bt^:7^/UM>t5|Sf*i. DuPont, 

Al 1 ied— Apical, Te i j in, K 
anega — fuch i ^5 J:t/U be Industr 
i e s J; 19 . My 1 a r (^HS^ffi^) . Ka p t o n 

i^mmm) . ap i c a i {^m^m) ^^nup i 
1 ex {^mmm ^^t^^^fjiM^u^xWi^^^ti^o 
[0 17 4] -^j^i^stsf^i. mm^'^^\zMx.^m\z^ 
m\^xh\.tj:<xh^^\ m^k^. mmn(DX')^^mm 

y-j\^mmtu^^f^^tx^mu^^o ^mm\t.mo. 

lmm*T*<0«£ffl(DJ5$SrWL. 1 ^JS^^Jc:joV>T^ 
5 n m-^m 5 0 0 0 m(Dl5^? g'J<?:)|llfeffi«Jc: 

:JoVNTl^l 0 Mm--^^1 0 0 0 MmCOJi:$>lrWL. ^'c^^B 
m<Dm^^W^^\^^Xm 15m ^KJ 5 0 0 /i m(OJi:$ 

[0 17 5] ^ji?r. ^S^/td^^SO^j^^^StS 
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Ls l^lfeffi«lc:*5V^T, il^^l 8 Mm(75j?$:SrWL. 1 
[0 17 6] m^i^otfi. ^Mita^lSrJI^jSc-rsyciSb 

ftLS ^ tu 5 nffi^® o # j^?^ ^ y-c fim^ o t 
mvx^mmm-r^o 

[0 17 7] mmn^t^. ^mm^s6o#^^ffiLr?fM 
(Dr^<DnKi¥m J- <j: o xmm uyt 7 >r /i-^ $ ^xfc 

[0178] -0.. 1 0(7)^^t* $ 

-Si:. ■5r^ttO':/y ^h'P-f-^—Tf.— K (p r i n t e 
d wiring board) HHISS^'^^ — 

tzmm<om^y< ^ — ^^ts^-rm^mat^ ^^i- s 
t:n£ffi-t-5o i^^^^t^ijscT. mmiS:mm^. mm(Dm^ 
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[0 17 9] :^^^(Dm^<Oi^M\t. '^"•YW^^^ 

m\^X^mW:Xni:>tin. z<D^^:yy<n^^<oiti^mx 

Mcmit^ti^mtixm'^^ti^^6^\c^p\^ti^o 
tji^mni^tL. ^^<D^m\^m^x%\]^(D'^'r>^<^&. 

^ >y<%:m^m^<7^m^^&m'r^^m^^j:mm&xn 
[0 18 0] :^^m\'i. ^(ot^^\^\^^mMmm^m^\^ 

[0181] immmmit:^^\^^x\t. :^mm\t. 
±m^'n'r^mmx^^x. 'm^nMm±mt^. pr^^ti 

pf^<thSO, 0 0 0, 0 0 0<Dft^f1^><^^/^t^^H1^ 
\f^X'>f^< th20. 0 00. 0 0 0(Ofttfi^-<!J^/K7) 

[0 18 2] 

[0 18 3] ^/c:$:^0^c7)fem. l^t^^^Ai*^ fc:^^^>^- 
[ll®<75flS*/.ft5i^] 

[(El 1 ] -^jtttlUKtcBijgi-sffitf^Jit^^^Si-S:^^ 
[^2] ^<(omf'^^P^^^^^. ^^Jc*j*tSI»/h 

[^?f-^«7?tftPJ] 

1 0 ^^i^lHisg 
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